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THE HISTOCHEMISTRY OF THE BASAL CELL EPITHELIOMA*
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AND C. ROLLAND FINLAYSON, M.D.
Sunlight has been accepted as a major etiologic
factor in the development of basal cell epithelioma
of the skin. Lesions have been reported, however,
following other types of trauma and an appreci-
able number occur on areas seldom exposed to
light (as the axillac, lower abdomen, lower legs,
soles (13) and buttocks) and in areas never exposed
to light (as the anus (5) and buccal mucosa).
Sunlight, also, is responsible for the dermal
changes of actinic (senile) elastosis (4) and these
changes probably occur prior to the development
of the epithcliomas in exposed areas (1, 6). It,
therefore, seemed important to explore the re-
lationship of elastotic dermis to the development
and progression of basal cell epitheliomas by
comparing the connective tissue histochemistry
of these tumors both from exposed and from
covered areas.
METHODS
Tbc following stains and procedures were em-
ployed. 1) Routine: hematoxylin and eosin. 2)
For elastic fibers: orcein (14), Weigert's (21), and
Verhoeff's (21). 3) For collagen fibers: Masson's
trichrome (21), Mallory's phosphotungstic acid
hematoxylin (14), and luxol fast blue (3). 4) For
argyrophilic fibers: Wilder's (21). 5) For acid
mucopolysaccharides: alcian blue (14), Mowry's
colloidal iron stain (12), and aleian green (15).
6) For neutral mueopolysaccharides: periodic
acid-Sehiff (PAS) following diastase digestion(14). 7) Mast cells: acridine orange quenched
with iron hematoxylin (18). 8) Testicular hy-
aluronidase digestion was carried out in conjunc-
tion with acid mucopolysaccharide staining in
order to remove hyaluronic acid, and chondroitin
sulfates A and C (14).
A total of 32 basal cell epitheliomas were studied
from exposed areas and 10 from unexposed areas.
An unexposed area was defined as limited to the
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axillae, lower half of breasts of females, abdomen
below the waist, buttocks, and upper inner thighs.
Exposed areas included the face, neck, backs of the
hands and extensor surface of the forearms.
Two basal cell epitheliomas were frozen with
Freon® immediately after their excision and sec-
tioned in a cryostat. These sections were then
extracted with either distilled water, 0.02 M
phosphate buffer pH 7.4, 0.15 M NaCl in 0.02 M
phosphate buffer pH 7.4, 0.5 M acetic acid, or
3.4 M NaCI for varying periods of time up to 18
hours. They were then fixed in modified Carnoy's
fixative (9) prior to staining by Wilder's method.
RESULTS
Because the definition of an unexposed area
was kept so strict, many tumors from areas such
as the anterior chest, lower leg, etc. did not show
the "basophilia", orceinophilia and other histo-
chemical features characteristic of tumors from
more exposed areas such as the face or neck.
These features are directly dependent upon the
amount of sun exposure an individual received to
an area prior to the removal of the tumor in
addition to the complexion of that individual.
Elastic tissue stains on sections from exposed
areas showed the expected clastosis of the dermis
surrounding the epitheliomas. This consisted of
clumps, amorphous masses, and thickened curled
fibers which accepted the elastic tissue stains
in the upper portion of the dermis. Not infre-
quently, the associated epithcliomas were en-
circled by a dense "sheath" made up of many
thickeacd elastic staining fibers (Figure 1). This
phenomenon was never seen in lesions from un-
exposed areas. The latter showed a striking loss
of elastic fibers in the area adjacent to and for a
considerable distance around the tumors.
Collagen stains revealed that in most instances,
the normal collagen fibers between and around
jts of tumor cells were fragmented or even
completely destroyed. With Masson's stain, a
large number of very fine delicate, long fibers
were seen coursing in the connective tissue stroma
surrounding the tumors.
Wilder's stain indicated that these delicate
fibers were argyrophilic in nature and were some-
times seen actually coursing into the nests of
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FIG. 1. A thick hand of elastotie fibers can be seen extending from the upper portion of the elastotie
dermis on the left under the epithelioma on the right. The band appears to have been pushed downward
by the growing tumor. Oreein, X 35.
tumor cells and between individual cells them-
selves, rather than between adjacent lobules
(Figure 2). This distribution of the argyrophilie
fibers was seen regardless of the topographical
location of the epithelioma, but they were not
necessarily found abundantly around and in all
tumors. Tumors of the adenoid type were encap-
sulated most firmly. In one specimen in which
there were a large number of argyrophilie fibers
within tumor cell nests, serial sections were cut.
It was found that many of the fibers which ran
diagonally to the plane of sectioning could be
followed for up to 18—20 micra. Serial sectioning
also indicated that the fibers were definitely
within the heart of the respective tumor mass.
Not infrequently, argyrophilic fibers formed a
wedge between the tumor and the epidermis
(Figure 3).
Acid mucopolysaccharide stains revealed a
striking amount of this material in the connective
tissue stroma immediately surrounding the tu-
mors and in the stroma coursing between nests
of tumor cells regardless of the topographical
location of the tumor, although it was usually
more intense around tumors from exposed areas.
Quite frequently, it was very dense in the inter-
cellular spaces of the tumor cells themselves. This
acid mucopolysaceharide was also prominent in
the elastotic dermis adjacent to the epitheliomas
from exposed areas, but very little or none was
seen in the normal dermis in the vicinity of
epitheliomas from unexposed areas.
Staining for neutral mucopolysaceharide with
the periodic aeid-Sehiff (PAS) stain revealed very
small faint amorphous pools of this material in
the elastotie dermis and sometimes within the
tumor cell nests. No distinction could be made
between tumors from exposed and from unex-
posed areas. Argyrophilic fibers were PAS-
negative.
Although mast cell counts were not done, there
appeared to be a considerable increase in the
number of mast cells in the connective tissue
stroma surrounding the tumors.
The sections extracted in distilled water, phos-
phate buffer, acetic acid and NaC1 were all quite
similar in appearance. Those treated with 0.5 IA
acetic acid solution, however, had little or no
argyrophilie fibers around the tumor cells. The
few fibers which remained after extraction had a
marked granular appearance with poor fiber de-
tail (Figures 4 and 5).
DIsCUSSION
One of the most interesting findings in this
study is the lack of an elastic fiber "sheath"
surrounding epitheliomas from unexposed areas.
If this "sheath" did provide a defense mechanism
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FIG. 2. Argyrophilic fibers can be followed from the connective tissue stroma into the tumor mass
itself. Notice that there are portions of many other fibers within the tumor. This section is no. 6 of 25
six micron serial sections through this one tumor nest. Wilder's, X 450.
FIG. 3. Argyrophilic fibers form a dense wedge between the epidermis above and the epithelioma on
the right. Wilder's, X 450.
from dissemination of the tumor cells, it would
certainly not do so in unexposed areas. It appears
that the proliferating tumor cells arising from
the epidermis merely push the elastotic fibers
downward. This is in contradistinction to the in-
teresting and possibly significant role played by
elastic fibers in nevi and the lack of such fibers
in melanomas (10).
The fact that the normal architecture of the
dermis and of collagen is destroyed is not surpris-
ing in view of the invasive nature of the basal
cell epithelioma. Possible mechanisms for this
destruction have been alluded to by Vasiliev (22).
The large number of argyrophilic fibers and fibro-
blasts observed in the connective tissue stroma
suggest that this "endogenous wound" has stim-
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Fin. 4. Argyrophilic fibers from a frozen section which was placed in distilled water for 18 hours
prior to fixing and staining. Wilder's, X 450.
Fm. 5. A frozen serial section from the same tumor as in Fig. 4, but which was extracted with 0.5 M
acetic acid for 18 hours. Note the marked decrease in the number of fibers. Those that remain are granu-
lar in appearance and it is difficult to follow individual fibers for more than a short distance. Wilder's,
X 450.
ulnted production of new young collagen. Acid
mucopolysaccharides are also known to be elab-
orated by fibroblasts (2) and large amounts arc
found in the stroma where fibroblasts are nu-
merous. Although Lengyel (8) thought that the
presence of acid mucopolysaccharides suggested
a defense substance, we believe rather that it is
a product of the fibroblasts and associated with
the production of new collagen fibers.
The acid mucopolysaccharides in the inter-
cellular spaces of the tumor cells, which has also
been observed by other investigators (11, 17,19),
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is an interesting but inconstant observation. Pres-
ent evidence does not give any clues as to its
source.
Argyrophilie fibers have been demonstrated in
the interlobular spaces of basal cell epitheliomas
produced by chemical carcinogens in rats (20)
and other types of tumors such as hidradenomas
from humans (7). It is most interesting that in
many of the basal cell epitheliomas in the present
study the argyrophilic fibers appear to reside
within the tumor mass itself, as though either
the tumor grew up around them or they actually
penetrated into the tumor as they grew. Robb-
Smith believes there are two types of collagenous
reticulin: 1) The young non-branching collage-
nous form seen in regenerating or embryonic tissue,
and 2) the true type, which does branch, seen in
mature tissue such as the papillary layer of skin
(16). Only occasionally were branching fibers seen
in our specimens. Extraction studies were per-
formed to help define the identity of these argyro-
philic fibers since tinctorial characteristics and
morphology alone are not adequate criteria for
absolute identification of true reticulin. Robb-
Smith had demonstrated that true reticulin is
not affected by a 12 hour extraction with dilute
acetic acid. Soluble, newly formed collagen, the
unbranched argyrophilic fiber of granulation tis-
sue, is removed by acetic acid extraction with
loss of argyrophilia. The susceptibility of the
abundant unbranehed argyrophilic fibers associ-
ated with basal cell epitheliomas to dilute acetic
acid and the infrequency of branching suggest
that these fibers represent soluble, newly formed
collagen rather than true reticulin.
5UMMARY
The histochemistry of basal cell epitheliomas
from sun-exposed areas has been compared with
those from covered areas. In exposed areas there
was found a band of orcein-positive, elastotie
material extending from the upper third of the
dermis adjacent to the tumor, under the tumor
in an intact depressed band, and back to the
elastotic dermis on the opposite side. This band
was frequently associated with moderately to in-
tensely positive acid mucopolysaceharide stain-
ing. Acid mucopolysaccharide staining was also
found in the area immediately around the tumor
cell nests and between individual tumor cells from
both exposed and unexposed areas. However,
elastosis was nolassociated with basal cell epithe-
liomas from unexposed areas.
Argyrophilic fibers were found tightly adher-
ent to tumor cell masses and even coursing be-
tween individual tumor cells. These fibers did
not branch and were readily extracted by 0.5 M
acetic acid, thus fulfilling Robb-Smith's cri-
teria for young, newly formed collagen fibers.
The connective tissue response to the invasive
growth of basal cell epitheliomas is complex and
consists of: 1), dissolution of normal collagen, 2)
¶lissolution of normal elastic fibers, 3) prolifera-
tion of argyrophilie fibers, 4) increased amount of
acid mucopolysaccharide, 5) increased number of
fibroblasts, and 6) increased number of mast cells.
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